Biochemical characterization of the Cool (Cloned-out-of-Library)/Pix (Pak-interactive exchange factor) proteins.
The Cool (Cloned out of Library)/Pix (Pak interactive exchange factor) proteins have been implicated in a diversity of biological activities, ranging from pathways initiated by growth factors and chemoattractants to X-linked mental retardation. Initially discovered through yeast two-hybrid and biochemical analyses as binding partners for the Cdc42/Rac-target/effector, Pak (p21 activated kinase), the sequences for the Cool/Pix proteins revealed a DH (Dbl homology) domain. Because the DH domain is the limit functional unit for stimulating guanine nucleotide exchange on Rho family GTP-binding proteins, it was assumed that the Cool/Pix proteins would act as guanine nucleotide exchange factors (GEFs) for the Rho proteins. Of the three known isoforms, (p50Cool-1, p85Cool-1/beta-Pix, and 90Cool-2/alpha-Pix), only Cool-2/alpha-Pix has exhibited significant GEF activity. A number of experimental techniques have been used to characterize Cool-2, and in vitro analysis has revealed that its GEF activity is under tight control through intramolecular interactions involving several binding partners. Here we describe the biochemical methods used to study the Cool/Pix proteins and, in particular, the regulation of the GEF activity of Cool-2/alpha-Pix.